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Abstract 

For the SU(N) invariant supersymmetric matrix model related to membranes in 



11 space-time dimensions, the general (bosonic) solution to the equations Qg^ = 



= 0) is determined. 
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Continuing I present the explicit form of all S't/(A^)-invariant wave functions 

* = V + \ KX b ^ab + ■■■ + K ' M ^a,..a A , (1) 

A = 8(iV 2 -l), {A a ,A 6 } = = {d Xa ,d Xb }, {X a ,d Xb } = 5 ab , satisfying Q = (Q^ = 0), 
/? = 1 , . . . , 8 arbitrary (but fixed) , when 

Q/3 = M^X a + Df)d Xa , Qj = M f)ta Aa + DftA (2) 

with 

a_ i 

D aA = Sap2d A - if ABC X jB ZdT 3 a g , (4) 



MS = Sap iq A + iT J a/3 !abc XjB x kC T% (3) 



a, P = 1, . . . , 8, j, k, I = 1, . . . , 7, A, B, C = 1, . . . , N 2 - 1, {P, T fc } = 2<P' fe l, P = -P. 
In order to resolve the non-commutativity of M with M\ consider 



with 



Q\ := Fp 1 Ql Fp (5) 

= exp(-fABCXjAX k BXioUjkl(P)j ■ (6) 

While (^j) commutes with £)f, the unwanted 3rd term in 
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M aA f = ~*<W U ~ iT ip -q^~ a - 2 ^ C ^ XfcC r S ( ? ) 

will be removed, provided 

Kpu jkl {(3) = 0%, (8) 

for all a, k, I (and arbitrary, but fixed 0). 
In the representation 

iT{ 8 := ^ fc , iT 3 kl := -c jfcZ , (9) 

where the Cjki (totally antisymmetric) are octonionic structure constants satisfying 

('jkl Cmnl & m & n & m g ^jkmnrst Crst (10) 

(cp. [fj], where this representation was already used in a truncation of the 11-dimensional 
model to N — 1 sypersymmetry, with a non-normalizable zero-energy state of the form 
(D) the solution of (|J) turns out to be 

a , Q \ J +1 if P — j, k, I or 8 , s 

" C,« | _ x if/3 ^ i)A , )/and8 (11) 



(which is easy to check, using f| 8 fc = -c jk i and f^ n = 8^8 l n - 8^8 l m + \e k i mnrst c TSt ] the 
representation invariant form of ([LTD is *(r j )pp)- 

In order to solve the equation Q^JS! = (Qp^f = 0), consider Q^JFg 1 ^) = 0, i.e. 



;p* — u — wuoiuci ^spK 1 p 
d \ _d 



-Map OA ~ iV ii —— ! "TT— + ^2^., .i) '• = . (12) 

or, in components, 



(2k - 1) f ^ 2 ... 02fe _ l] = AKg t ; (13) 

fc = l,2,...AT:=4(Ar 2 -l) with 



NiT := -W^gA - = Fp'MLVFp = -N%2 . (14) 

Using 



J E ip := -ifEAA* ( k x j a 'q~. h ^a^a' + z A d A > + X aA d XaA }jifj = (15) 

one can show that the general solution of ( |I2"D / (|13|) is 

4> ai ... a2k = -(2k){2k-l)N^(N + N)- l D^^ aT .. a2k] + ^).. a2fc , (16) 
hence the general solution of = 

^ av .. a2k = -(2k)(2k - 1) Fp N [ai (MiV)- 1 Dl 2 Fp 1 ^...^ + , (17) 

where N^(F^ 1 *£l. aafc ) = 0, i.e. M^ip^}.. a2k = 0. Analogously, the general solution 
of = 0, i.e. 

(2* - 1) <? VV-^-d = A* ^ , (18) 

is given by 

^...a 2fc _ 2 = F^ 1 (iVt ^-1 #(0 t D (« F/J V» 01 ... 02fe _ 2a6 + VfiL^ (19) 

with M<?> <|.. a2fe _ 2] S 0. 

Perhaps it is useful to present one of the proofs (e.g. that ( JTBT ) satisfies (0)) explicitly: 

1 4,.-a 2fe - (2* - 1) Z>g f ^...^i (20) 
= -(21b - 1) ivg t (iVt ^-i D Wt ^ _ 2fe _ 2] 

-(2* - 1)(2* - 2) (Art at)-! jvg t N m D i 2 ^ ]a2k 

= -(2k - 1) (Art N)-'N^ {Aft & ^...^ + (2k - 2) [JVg» t , flg) f l 
+ (2A;-2)^tAr^t^ 3 ... ]o2fe } = , 



as the first two terms inside the bracket combine to give [—izeJe^)^ 2 ^ (which is zero) 
and the last term vanishes by induction hypothesis (i.e. ip^ 2k ~ 2 ^ satisfying (p~3|) fc >fc 1) • 

Note added: Instead of trying to give an analytical meaning one may 

simply use 

,-03) r i( lA 

as N\l a = 1 and [I a , iVj] = (as well as [I a , Fp] = 0, making unnecessary the detour via 

n 
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